In this note we present solutions of arbitrary polynomial equations in nested periodic radicals.
A general type of equations
Consider the following general type of equations
Then (1) can be written in the form
where ∆ = √ b 2 − 4ac. Hence
Set now
hence
Theorem 1.
The solution of (1) is
Proof.
Use relation (4) and repeat it infinite times.
Corollary 1.
The equation
is always solvable with nested radicals.
Proof.
We know (see [1] ) that all sextic equations, of the most general form (7) are equivalent by means of a Tchirnhausen transform
to the form
But the last equation is of the form (1) with µ = 1 and ν = 6 and have solution
where ∆ 1 = f 2 1 − 4e 1 g 1 . Hence knowing y we find x from (8) and get the solvability of (7) in nested radicals. More precicely it holds
Theorem 1 is a generalization of a theorem of Euler (see [4] pg.306-307):
Where Γ(x) is Euler's the Gamma function. Moreover the solution x of (12) can given in nested radicals:
The general quintic
can reduced also by means of a Tchirnhausen transform into
Define now the hypergeometric function
Theorem 3. The solution of (16) is
and also holds
Application.
If Im(τ ) > 0 and j τ denotes the j-invariant, then
where R(q) is the Rogers-Ramanujan continued fraction.
Equation ( 2 The reduction of a given polynomial
As someone can see if we assume the equation
then a solution (22) is H = H 7 = H 7 (a, b, c, u). Let also the equation
Clearly (23) is a 3rd degree equation in x µ and can be written under certain conditions as
or equivalently
Hence

Theorem 4.
If H 7 is the function defined in (22), then equation (23) have solution in nested radicals
Note.
Here we must mention that we don't interested about the conditions, since we want to establish formulas that agreed numericaly. One can say that without these conditions our results are Conjectures.
Theorem 5.
Given a general septic equation
after using Tchirnhausen transform can written in the form
which has solution
Taking ν = 7 and µ = 1 in Theorem 4 we get the desired result.
Example.
Consider the equation
We want to find a solution of (31). For this we find H 7 , which is solution of
Hence solving the above equation
Hence a solution of (31) is
The next case is the octic equation which is equivalent to
and with above method is again solvable in nested radicals, since the H = H 8 is of degree 4 and hence solvable in radicals. 
after a Tchirnhausen transform
Hence we concern to construct the function H 9 = H 9 (u) such that
For to construct H 9 we use the Tchirnhausen transform again
where
. By this method we arrive to
Hence G 9 (u) is that of (18) 
Finaly we subtitute (41) to (39) and solve with respect to H 9 (u). Hence with the above notation, the next Theorem holds Theorem 6. i) The equation
have solution in periodical nested radicals x = µ H 9 −f + µ/ν H 9 −f + µ/ν H 9 (−f + . . .) ,
with H 9 ecxpresible by means of (18) (or if prefered by (19)). ii) A root of (35) is kx 4 + lx 3 + mx 2 + nx + s = H 9 −f + 1/9 H 9 −f + 1/9 H 9 (−f + . . .) .
